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(9) ^U/kx-rVk ^'J^yXfl^y (10) 10 
7^D^x— r/k ^'J^i^x^-U-y (21) y^'J 
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( 4 . 2 ) y -7 >J /kr-f ^ „ # 'J * ->xf u y 
(9) 5^i;;px—f;k /fU^v-xfuy (io) • 
5<7'J;l*x— r/k tf'jjf^i'Xf-uy (2 1) 
/kx— f;k TKU^v-x^py (7) *M/kx.~f 
>k XV**i/x.l-isy (10) :tM;kx— f;k ?K 
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T) 0)B s fc£t^fc$S^i^*F+«S^ m«<7) 
*fStt*fK«*. SKttftfi^ffifaflF (AIDS) 
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[»1* { 8?^LJ:ot1-|.raS.*] mk&ttit, frf- 

mm 1,000 BiTofi e«i 4 -cfi* (c©jr 

?iil»*\ * ftJJLhW^HFfiw t content £ X'imm 
m&L^bmbtlX^ (C. McMa r t i n, e 
t a 1 : J: Pharm. Sc i. , 76 (7) : 5 

3 5-540 (1 987) ) . ZtltZffLX* thG- 
C S F^^M(i2 0 , 0 0 OWikX-fohtztb. ttffi* 

mLx^.H-thzii.mmx'hit^ixx^tz. Ltzt\ 
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fc. «IRflaitJW&fflO-fthhG-CSFSrei» 

a4Lfcfc£$:e*fcfc&#K»iK3*u ^y^^x io 
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xfi/y(io)*l/'f;l/x-f/i' 1 ^y^v-xf-^ 
y (20) jj-w^x-r/k ^ryjj-^v-xf-ixy (i 

0) yx;l/7xx;l/x— f;K tf , J**>'Z.1-U> ( 1 
0) ^^^^xx^x-fy^i^y^^xf-u 
y (20) ^y^yrotl^y (8) -bf-^x-r^ 
r>miiti&'J>-%< b i, l->tf5*HJStt*li: 

[00 11] :MWJTfflV^*l4t hG-CSF(i|3fi£ 
<7)i§V>b h G - C S FT'J)ft{3f-?-c04** { $iJIR$ft £ f> 

LfcfcO, bhG-CSFg£«£ig3iU zcotzm 
±»0»MiliLfcitf>. *fflM£££fflvvtbhG-C 
S F££>vf 7 'J F-.v£»*L«i*»6]Rf* Lfc t 

L*: i> Xti^agOh hG-CSFOTs yKI2?"lt 

[0 0 1 2] *JS«{C«*iana 4b hG-CSF^W 
tt-ckt TlE075vWfl-CAUjS;ft.4t r-G- 
CSF^fc^titfU^Tf-Fifctt.rilfcliailS: 

[00 13] 

(Met)n Thr Pro Leu Gly Pro Ala Ser Ser Leu 

Pro Gin Ser Phe Leu Leu Lys Cys Leu Glu Gin 

Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu 

Gin Glu Lys Leu (Val Ser Glu)m Cys Ala Thr 50 
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Tyr Lys Leu Cys His Pro Glu Glu Leu Val Leu 
Leu Gly His Ser Leu Gly He Pro Trp Ala Pro 
Leu Ser Ser Cys Pro Ser Gin Ala Leu Gin Leu 
Ala Gly Cys Leu Ser Gin Leu His Ser Gly Leu 
Phe Leu Tyr Gin Gly Leu Leu Gin Ala Leu Glu 
Gly He Ser Pro Glu Leu Gly Pro Thr Leu Asp 
Thr Leu Gin Leu Asp Val Ala Asp Phe Ala Thr 
Thr He Trp Gin Gin Met Glu Glu Leu Gly Met 
Ala Pro Ala Leu Gin Pro Thr Gin Gly Ala Met 
Pro Ala Phe Ala Ser Ala Phe Gin Arg Arg Ala 
Gly Gly Val Leu Val Ala Ser His Leu Gin Ser 
Phe Leu Glu Val Ser Tyr Arg Val Leu Arg His 
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[0020] igft#TOJfc LT{ia8tJH*afc{i 'J > 
^ 7x>«-y>« s S5H*^*8S»08Wiff 20 

/oil. pH3-8««lwaiOTi6t»*. 
[ 0 0 2 1 ] i fc . *» woremcuaffi:. ■ SJgfldW . 

£*il>„ 30 

[0022] #i« s ^z^mzmm-th-mt l 

T. !2fJWHiS^±ff (#HSB36 1-10 6 5 0 . 

9#) ; ttm®i L zi<mffi£td*. texmnim* 



[0023] fiJHBBli. **««iHfcaLfca^»B 
iVffctfiStfai/O^. 

[0024] *»^)«BW(C*J»t4h hG-CSFCO^ 
ifis MUMtA-A 10^00. l/zg~10mg««5H 

[0025] #ffliStt«ra*»i, S*(!£&*<?>0 • 0 
0 1-10X(w/v)'.jfiUliO. 0 1-5% 
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[0027] 

•SD»tttt9vh (2 50-35 0g) ZmWTl-i? 
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fcftlte IBCFiSfr ( 1 0^ g/k g ) f£4 SB^^c^jfli 
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fcU ( 1 OOjug/kg) f£4 8lW)AU 

0>S&*«\ (*t!H) coifjffl** 1 0 0%fc Lt£ 
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AOC(ln)-AUC(Cont) 

— — X 

ADC(sc)-AUC(Cont) 
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-XI 00 



fflfla* (X) =- 



-xl 00 
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=PJJS$ (rhG-CSF) 

■ 40 K 1 OSiRffittf J«r2n^ > p H 6 . 5 . itifiSE ( *t£*l 
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•lflRJRffi»S!l* 1 0 m g/m 1 ( 1 . 0%) i fc* J: 3 

aeFtt»»ihhG-CSF (rhG-CSF) K*» [0030] 



s c : 

C o n t :' 4&tt*tt*f£fttt5- 
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AUC (sc) 



i p : vmm 
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[SUMMARY OF THE INVENTION] 

The transmucous administration agent of this 
invention contains a human G-CSF as an active 
ingredient. 

Specifically, the transmucous administration 
agent contains a human G-CSF independently 
or a human G-CSF and an absorption enhancer 
which is a nonionic surfactant selected from a 
polyoxyethylene alkyl ether type|system|group, 
a polyoxyethylene alkylphenyl ether 
type|system|group, or a polyoxyethylene 
polyoxypropylene ether type|system|group. 



[EFFECTS] 

This invention succeeded in. providing the 
human G-CSF administration agent with 
excellent transmucous absorption. 

Consequently, an effect of easily and 
efficiently administering the human G-CSF for 
the patient is demonstrated and also the effect 
is exerted on the affected part, and the whole 
body. The agent is applicable to wide range of 
treatments depending on the adapted disease. 
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[CLAIM 1] 

A transmucous administration agent which 
contains a human granulocyte colony- 
stimulating factor as an active ingredient. 

[CLAIM 2] 

A transmucous administration agent of Claim 1 
in which the transmucous administration agent 
is a transpulmonary administration agent. 

[CLAIM 3] 

A transmucous administration agent containing 
a human granulocyte colony-stimulating factor 
and an absorption enhancer. 

[CLAIM 4] 

A transmucous administration agent of Claim 3 
in which the absorption enhancer is at least one 
surfactant chosen out of a group which consists 
of polyoxyethylene (4.2) lauryl ether, a 



polyoxyethylene (9) 

polyoxyethylene (10) 

polyoxyethylene (21) 

polyoxyethylene (7) 

Polyoxyethylene (10) 

polyoxyethylene (20) 

polyoxyethylene (10) 
polyoxyethylene 



lauryl ether, a 
lauryl ether, a 
lauryl ether, 
oleyl ether, 
oleyl ether, 
oleyl ether, a 
nonylphenyl ether, 



(10) octylphenyl ether and 
polyoxyethylene (20) polyoxypropylene (8) cetyl 
ether. 



[CLAIM 5] 

A nasal or a transpulmonary administration 
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agent containing a human granulocyte colony- 
stimulating factor and an absorption enhancer. 

[CLAIM 6] 

A nasal or a transpulmonary administration 
agent of Claim 5 in which the absorption 
enhancer is at least one surfactant chosen out 
of a group which consists of a polyoxyethylene 
(4.2) lauryl ether, a polyoxyethylene (9) lauryl 
ether, a polyoxyethylene (10) lauryl ether, a 

lauryl ether, 
oleyl ether, 
oleyl ether, 
oleyl ether, a 
nonylphenyl ether, 
(10) octylphenyl ether and 
polyoxyethylene (20) polyoxypropylene (8) cetyl 
ether 



polyoxyethylene (2 1 ) 

polyoxyethylene (7) 

Polyoxyethylene (1 0) 

polyoxyethylene (20) 

polyoxyethylene (1 0) 
polyoxyethylene 



[DETAILED DESCRIPTION OF INVENTION] 
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[INDUSTRIAL APPLICATION] 

This invention relates to the pharmaceutical 
preparation for transmucous administration 
which contains a human granulocyte colony- 
stimulating factor (it abbreviates as human G- 
CSF hereafter) as an active ingredient. 



[0002] 



[PRIOR ART] 
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Human G-CSF are known as the hemopoiesis 
factor (for example, Metcalf, 
et.al:Exp. Hematol. 1.185, etc. reference (1973)) 
of the liquid which has the function of urging the 
differentiation proliferation to a role granulocyte 
to the precursor cell of a granulocyte in the 
experiment type|system|group of in vitro. 

Furthermore recently, migration promotion of 
the intravascular toward from the pool of a 
neutrophil, a migration ability enhancement, 
extension of the neutrophil survival time, 
neutrophil activation (a phagocytosis, 
sterilization ability enhancement), etc. are 
. known as a function of human G-CSF. 
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[0003] 

Currently, human G-CSF,. In the case of a bone 
marrow transplantation (BMT) 

And in the case of the treatment of the 
neutropenia at the time of a cancer 
chemotherapy, various bone marrow property 
blood disease, an acquired immune deficiency 
syndrome (AIDS), and the infectious disease 
The intravenous administration and the 
subcutaneous administration are performed. 

Each disease, such as this, is serious and the 
treatment by administration of every day is 
necessary. 

From these, in order to abolish the pain by 
administration of injection, development of a 
non- parenteral administration (Non-parenteral) 
route is desired. 
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[0004] 

Study of the bioavailability by the oral 
administration of a peptide and a protein active 
former pharmacologically is tried. 

However, the low thing is known by the effect 
of the protease which exists in a gastrointestinal 
tract, compared with the common drug. 

Therefore research of the administration 
route through the nasal mucosa, oral mucous 
membrane, direct intestinal mucosa, and vagina 
mucous membrane, the conjunctiva, the lung 
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mucous membrane, etc. it is anticipated that it is 
that the activity of a protease is low compared 
with a gastrointestinal tract attracts attention. 
About the permeability from a proteinic per 
nasal among them, Ease of the administration 
method, a protease activity is lower than a 
gastrointestinal tract, Possibility of evasion of a 
liver first-pass effect, Or that appeared 
comparatively quickly in circulation blood after 
administration. There is many research report 
from several profitableness of an above. (Y. 
W.Chienet al;CRC Crit.Rev.Ther.Drug Carrier 
Syst, 4(2):67-194(1987)). 



[0005] 

A transnasal administration is examined about 
an insulin, interferon, and a calcitonin, and the 
patent application is also carried out (refer 
Unexamined Japanese Patent 63-115821, 
Unexamined Japanese Patent 62-207226, and 
Unexamined Japanese Patent 61-126034). 



[0006] 

About the transnasal administration of human 
G-CSF, Azuma et.al are examining the defense 
effect of human G-CSF with respect to affected 
part the infection by the Sendai virus (Azuma 
et.al, Vaccine, 7:229-233 (1989)). 

However, it is the objective from which this . 
invention differed, and the absorption enhancer 
is not used in order to raise an absorption 
factor. 
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# )\, In addition, a transpulmonary administration is 
isn* examined about interferon and a calcitonin. The 
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patent application (Unexamined Japanese 
Patent 63-51868 and Unexamined Japanese 
Patent 60-161924) is carried out. 

However, now, the report about the 
transpulmonary administration of human G-CSF 
is not made. 
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[PROBLEM ADDRESSED] 

In a transnasal administration, a molecular 
weight of about 1,000 or less protein is 
absorbed satisfactorily as it is. 

However, if the molecular weight of more 
remains as it is, it is said that mucous 
membrane permeation is not carried out (C. 
McMartin, et akJ.Pharm.Sci., 76(7):535-540 
(1987)). 

On the other hand, since the molecular 
weight of human G-CSF was before and after 
20,000, it was made difficult to pass through 
and administer a mucous membrane. 

Therefore development of the simple method 
for raise the absorption factor from each 
mucous membrane and the outstanding 
absorption enhancer was desired. 
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[SOLUTION OF PROBLEMS] 

The present inventors accelerates absorption of 
human G-CSF. 

And research was earnestly piled up about 
the transmucous administration form which can 
be used for practically. 

As a result When added to the human G-CSF 
transnasal administration agent, having set the 
nbnionic surfactant of a certain kind of 
polyoxyethylene alkyl ether type|system|group, 
and a polyoxyethylene polypropylene alkyl 
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ether type|system|group as the absorption 
enhancer, it found, out being absorbed quickly. 

Moreover, when carrying out the 
transpulmonary administration of the human G- 
CSF not using an absorption enhancer, 
unexpectedly, it is absorbed satisfactorily. When 
adding it, setting a polyoxyethylene alkyl ether 
type|system|group nonionic surfactant as an 
absorption enhancer, it is absorbed further 
quickly. Even when a human G-CSF 
independent adds an absorption enhancer to 
each mucous membrane, it is useful as the 
affected part and a whole body effect. The 
above was discovered and this invention was 
completed. 



[0010] 

That is, this invention, the transmucous agent 
which contains human G-CSF as an active 
ingredient, the transmucous agent containing 
human G-CSF and an absorption enhancer Or, 
human G-CSF, as an absorption enhancer A 
polyoxyethylene (4.2) lauryl ether, a 

(9) 
(10) 
(21) 

(7) 
(10) 
(20) 

polyoxyethylene (10) nonylphenyl ether, the 
poly and polyoxyethylene (10) octylphenyl ether 
Oxyethylene (20) polyoxypropylene (8) cetyl 
ether It is related with the pharmaceutical 
preparation for transmucous administration 
containing the surfactant of the at least one 
chosen out of the group which consists of an 
above. 



polyoxyethylene 
polyoxyethylene 
polyoxyethylene 
polyoxyethylene 
Polyoxyethylene 
polyoxyethylene 



lauryl ether, a 
lauryl ether, A 
lauryl ether, 
oleyl ether, 
oleyl ether, 
oleyl ether, A 
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[0013] 
(Met)n Thr Pro Leu Gly Pro 
Ala Ser Ser Leu 
Pro Gin Ser Phe Leu Leu Lys 
Cys Leu Glu Gin 
Val Arg Lys He Gin Gly Asp Gly 
Ala Ala Leu 

Gin Glu Lys Leu (Val Ser Glu)m 
Cys Ala Thr 

Tyr Lys Leu Cys His Pro Glu 
Glu Leu Val Leu 
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[0011] 

The origin will hot be limited if human G-CSF 
used with this invention is human G-CSF with 
high purity. For example, the thing which the 
thing was extracted, isolated and refined, and 
the human G-CSF production cell were 
cultivated from people's biological sample, and 
was isolated from the culture supernatant liquid, 
the thing the human G-CSF production 
hybridoma was formed using the cell fusion 
method, and was acquired, the thing was 
therefore isolate-purified gene recombinant by 
making it produce from the transformed body 
which transformed and obtained hosts, such as 
an Escherichia coli and an animal cell, Or the 
thing which chemically modified to the natural 
amino acid sequence of human G-CSF, All, 
such as an above, can be used. 



[0012] 

As the example of human G-CSF with which 
this invention is provided Polypeptide which has 
the human G-CSF activity expressed with the 
following amino acid sequence, or the 
glycoprotein which has this and a sugar chain 
part can be mentioned. 



[0013] 

(Met)n Thr Pro Leu Gly Pro Ala Ser Ser Leu 
Pro Gin Ser Phe Leu Leu Lys Cys Leu Glu Gin 
Val Arg Lys lie Gin Gly Asp Gly Ala Ala Leu 
Gin Glu Lys Leu (Val Ser Glu jm Cys Ala Thr ^ 
Tyr Lys Leu Cys His Pro Glu Glu Leu Val Leu 
Leu Gly His Ser Leu Gly He Pro Trp Ala Pro 
Leu Ser Ser Cys Pro Ser Gin Ala Leu Gin Leu 
Ala Gly Cys Leu Ser Gin Leu His Ser Gly Leu 
Phe Leu Tyr Gin Gly Leu Leu Gin Ala Leu Glu 
Gly lie Ser Pro Glu Leu Gly Pro Thr Leu Asp 
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Leu Gly His Ser Leu Gly He Pro 
Trp Ala Pro 

Leu Ser Ser Cys Pro Ser Gin 
Ala Leu Gin Leu 
Ala Gly Cys Leu Ser Gin Leu 
His Ser Gly Leu 

Phe Leu Tyr Gin Gly Leu Leu 
Gin Ala Leu Glu 

Gly lie Ser Pro Glu Leu Gly Pro 
Thr Leu Asp 

Thr Leu Gin Leu Asp Val Ala 
Asp Phe Ala Thr 
Thr lie Trp Gin Gin Met Glu Glu 
Leu Gly Met 

Ala Pro Ala Leu Gin Pro Thr Gin 
Gly Ala Met 

Pro Ala Phe Ala Ser Ala Phe 
Gin Arg Arg Ala 

Gly Gly Val Leu Val Ala Ser His 
Leu Gin Ser 

Phe Leu Glu Val Ser Tyr Arg Val 
Leu Arg His 

Leu Ala Gin Pro ((tUmfiO 

1 

z'hiz. ±tar ^ v mmm<o- 
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Thr Leu Gin Leu Asp Val Ala Asp Phe Ala Thr 
Thr lie Trp Gin Gin Met Glu GluLeu Gly Met 
Ala Pro Ala Leu Gin Pro Thr Gin Gly Ala Met 
Pro Ala Phe Ala Ser Ala Phe Gin Arg Arg Ala 
Gly Gly Val Leu Val Ala Ser His Leu Gin Ser 
Phe Leu Glu Val Ser Tyr Arg Val Leu Arg His 
Leu Ala Gin Pro 

(however m shows 0 or 1 , n shows 0 or 1 .) 

Furthermore, the thing which added another 
amino acid, or substituted a part of above amino 
acid sequence, and changed it, the thing which 
made a part of amino acid sequence suffer 
deficit a loss, Or the thing chemically modified 
by making an amino acid sequence couple 
compounds, such as a high molecular 
compound Polypeptide which has human G- 
CSF activities, such as an above, is contained 
in the range of this invention. 



[0014] 

Human G-CSF of an above can be produced by 
the method of a description on each 
specifications of Unexamined Japanese Patent 

61- 227526, Unexamined Japanese Patent 62- 
236497 and the Unexamined Japanese Patent 

62- 236488 for which this applicant applied 
previously, for example. 

Moreover, it can also obtain by cultivating the 
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hybridoma obtained as the other method by 
carrying out the cell fusion of a G-CSF 
production cell and the malignant tumor which 
has self- reproduction potency by the presence 
or the nonexistence of a mitogen. 

All human G-CSFs obtained by these 
methods are contained in this invention. 



[0015] 

The obtained human G-CSF -containing liquid, 
After carrying out refinement and concentration 
further with well-known means if necessary, by 
the Millipore filter etc., sterile filtration is carried 
out and it cryopreserves. Or water content is 
removed by means, such as freeze-dried and 
vacuum drying, and it can preserve. 



[0016] 

As the absorption enhancer of this invention, A. 
polyoxyethylene (it abbreviates as POE) (4.2) 
lauryl ether, POE (9) lauryl ether, POE(10) lauryl 
ether, POE (21) lauryl ether, POE(7) oleyl ether, 
POE(10) oleyl ether and POE(20) oleyl ether 
The polyoxyethylene alkyl ether 
type|system|group nonionic surfactant chosen 
out of the group which consists of an above, Or 
the polyoxyethylene alkylphenyl ether 
type|system|group nonionic surfactant chosen 
out of the group which consists of a POE(10) 
nonylphenyl ether and POE(10) octylphenyl 
ether Or POE(20) polyoxypropylene (8) cetyl 
ether (polyoxyethylene polyoxypropylene 
type|system|group nonionic surfactant) (made 
by Japanese emulsion company or made by 
Nikko Chemicals company) A surfactant (1 or 2 
or more) is used among aboves. 
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[0017] 

And, the thing whose HLB is 10 or more among 
above surfactants, Or, the mixture from which 
HLB becomes 10 or more with their 
combinations of 2 or more A preferable effect is 
obtained by using an above. 



[0018] 

As a mucous membrane which can apply this 
pharmaceutical preparation, mucous 
membranes, such as a nasal cavity, an oral 
cavity, eyes, lungs, a uterus, a vagina, and the 
rectum, can be considered. The part which can 
expect an effect of human G-CSF on the whole 
body or the affected part is preferable. 

[0019] 

Administration formulation, It dissolves or 
suspends to liquid diluents, such as water which 
can apply the surfactant of human G-CSF or 
human G-CSF, and an above to a mucous 
membrane, and it makes as an aqueous 
solution or hydrogel (it may make sustained 
release gel). Or a gaseous medium is dispersed 
and it makes as aerosol and spraying spray. Or, 
it dilutes in a powder-like carrier and it sets as a 
fine powder pharmaceutical preparation. Or, it 
can set as an ointment or a cream agent. 

Furthermore, it can also make the solid agent 
like a suppository. 
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As a liquid diluent, the buffer of inorganic acids, 
such as water for injection or phosphoric acid, 
and carbonic acid, the buffer of organic acids, 
such as acetic acid-sodium acetate, citric acid- 
phosphoric acid, and tartaric acid, the solution 
of an amino acid, or a physiological sodium 
chloride solution is used. Application in the 
range of pH3-8 can be performed. 



[0021] 

Moreover, in the pharmaceutical preparation of 
this invention, a stabilizer, a thickener, a 
solubilizing agent, a preservative, an extender, 
an isotonizing agent, a disinfectant|microbicide, 
antiseptic, a gelatinizer, etc. may be contained 
suitably. 

Moreover, surfactants except for the nonionic 
surfactant of this invention can also be used for 
stabilizer dispersing agents (adsorption inhibitor 
etc.). 

Furthermore when applying to lungs, an 
effect is further expected by using a 
bronchodilator or a lung surface active 
substance. 



[0022] 

As a method of utilizing this invention further 
effectively, the technique (Unexamined 
Japanese Patent 61-106509) which raises the 
viscosity of a pharmaceutical preparation, the 
technique which builds an adherence particle, 
or the technique which relieves a mucous 
membrane irritation is also applicable. 



[0 0 2 3] 



suitable for each 
be used for the 



[0023] 

The administration form 
mucous membrane can 
administration form. 

For example, when applying to a nasal cavity, 
the method of carrying out dripping or spraying 
administration at intranasal using a dripping 
container or the aerosol applicator for nasal 
cavities is suitable. 
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Moreover, when applying to lungs, the 
method of sucking using a nebulizer or the 
aerosol applicator for suction is suitable. 



[0024] 

The dosage of human G-CSF in the 
pharmaceutical preparation of this invention can 
consider and determine a object patient's 
condition of disease. 

However, it selects from the range of g-1 0 mg 
of 0.1 micro-s per one adult person suitably 
usually. 

[0025] 

The content of a surfactant, 0.001-10% of 
formulation full capacity (w/v) Preferably, 0.01- 
5% (w/v) of quantity is used. 



[0026] 

Below, the example (pharmacological effect) of 
experiment and an Example (FORMULATION) 
are given, and this invention is explained. 
However, this invention is not limited to these. 

[0027] 
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[Example] 

Experimental example 1 (per nasal absorption) 
To SD type|system|group male rat (250- 
350g), under anesthesia and the following 
human G-CSF preparation liquid is 
administered from the naris using a micro pipet. 
After administration, through 48 hours, it takes 
blood from a caudal vein and the total number 
of leucocytes is measured. 
The change was observed. 



[0028] 

A pharmacological availability (utilization factor) 
make the rate of the leukocytosis the index. 
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Area (AUC) under 48 hours after a 
subcutaneous administration (10 micro-g/kg) 
rate time of the in-blood leukocytosis being 
curved is made into 100%. 

The amount of transnasal administration (100 
micro-g/kg) after 48 hours of increases in AUC 
was calculated, and it calculated from the 
following formula. 

Furthermore, the rate 
calculated, having set 
absorption enhancer as 
factor of non-addition (comparison) 

The result was shown in Table 1 . 



of an increase was 
the effect of an 
100% the utilization 
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AUC(ln) -AUC(Cont) s c 

{%) = — : X X 1 0 0 

AOC(sc)-AUC(Cont) i n&^S 



(rhG-CSF 



mo* (%) 



-x 1 0 0 



(rhG-CSF) 



Utilization factor, Dosage 

Increasing rate, Utilization factor, Absorption enhancer 



i n 

s c 
C o 



n 



mte^m&TL t b G — C S F 
(r hG-CSF) \Z^l(D^t 
iRiEit^JSriPx., pH6. 5, 
JfcSSJE (*f£3«7K) £ l , 

rhG-CSF^2 5 0 n/ 
m 1 *3ctt/!KiDHEii^JSr 1 0 m 
g/m 1 (1 . 0%) irftS J; 
0 U:W»LTftAS^#jS:# 



In: Transnasal administration 

Sc: Subcutaneous administration 

Cont: Physiological sodium chloride solution 

transnasal administration preparation liquid 

The absorption enhancer of Table 1 is added 
to gene recombination human G-CSF (rhG- 
CSF). That pH6.5 and a ratio osmotic pressure 
(pair physiological saline) might be set to 1, 
rhG-CSF was prepared so that the absorption 
enhancer and 250 micro-g/ml might be set to 10 
mg/ml (1.0%), and the transnasal administration 
agent was obtained. 
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POE : **>>X*l>y 
Table 1 

Row: Surfactant, Utilization factor, Increasing rate 
Column: Example, Comparative example; Surfactant, Lauryl ether, 
Nonylphenyl ether, Octylphenyl ether, Polyoxypropylene (8) 
Comparison (non-addition), Taurocholic acid, Hardened castor oil 
POE: Polyoxyethylene 



Oleyl ether, 
cetyl ether, 



SD^Stt7 7 h (2 5 0-3 

5 o g ) ^mmrx^mu^m 



Experimental example 2 (transpulmonary 
absorption) 

SD type|system|group male rat (250-350g) is 



Bj/fc ^^£fi£H L aK U * 3een unc ' er anest hesia, and after cutting a head 
" ^ B N neck open, the trachea was exposed and 



\sy*f~=L—7 (PE 2 4 0 : 



cannula was given to the inside of a bronchus 



9 th e polyethylene tube (PE240:Becton, 
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Dickinson and Company). 

The following human G-CSF preparation 
liquid was administered in the lungs after 
connection at the syringe using the 
polyethylene tube (made by a PE50:Becton, 
Dickinson and Company) thinner than PE240. 

The subcutaneous administration was 
performed to the rat for the objective which 
calculates a bioavailability (utilization factor). . 

After administration, over time, from the 
external iliac artery, it took blood and the blood 
level by 8 hours was measured G-CSF 
concentration from the obtained plasma using 
EIA method. 

A bioavailability (utilization factor) make the 

blood level of G-CSF the index. 

Area (AUC) under 8 hours after a subcutaneous 

administration (100 micro-g/kg) in-blood G-CSF 

concentration time being curved is made into 

100%. 

AUC of transpulmonary administration (100 
micro-g/kg) after 8 hours was. calculated, and it 
calculated from the following formula. 

Furthermore the effect of an absorption 
enhancer made 100% the utilization factor of an 
additive-free transpulmonary administration, 
and calculated the rate of an increase. 
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AUC (i p) t s cfB^fi 
(%) =— x x 10 0 



AUC (sc) 

Utilization factor, Dosage 



i p.: 

s c : &tjS:^ 



tfei^fl^x. tFG-CSF 
(r h G-CSF) MMii 



Ip: Transpulmonary administration 
Sc: Subcutaneous administration 
Preparation liquid 

An absorption enhancer is added to gene 
recombination human G-CSF (rhG-CSF), 
pH6.5, Ratio osmotic pressure 1 (pair 
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ffl&Mz-, pH6. 5, JtSSI physiological saline), rhG-CSF250 micro-g/ml 

j± (^^S^^tR) 1 > r h And 10 mg/ml (1.0%) absorption enhancer It 

G-C S F§:2 5 0 y g/m I P re P are d ar, d tne transpulmonary 

>-r)fmiiiT7/Pi«=*ii*, i n / administration agent was obtained so that it 

, ■ / ^ „, n ,^^1.-, might become in the above. 

ml (1. 0%) kftZ&ofc 



[0 0 3 2] 



[0032] 



02/05/01 



19/25 



(C) DERWENT 



JP5-339164-A 



THOMSON 

" * ■ 



DERWENT 



9$" 

m w 



c 



GO 

o 
I 

o 
* 
4 



CO 



CO 



G 

m 

IK 



O 

o 



r- 

CM 



cd 



CsJ 

oo 



CM 



CO 



eo* 



CM 
CO 



CO 
00 



CO 



CD 
CO 



to 
cvS 



o 



CO 
CO 



CD 



0U ifs 



Table 2 

Elapsed time after administration, Non-additive (the present invention), lauryl 
ether, (the present invention); Blood G-CSF level, (hours); Utilization factor; 
Increasing rate 



02/05/01 



20/25 



(C) DERWENT 



JP5-339164-A 



SD^m&yy h (250-3 

sog) znmrx'-wmu*® 

T^Xrt^^SgEt hG-C 

4 (10 M g/k g) 

IM±7 2B#F^ (5 0, 1 0 0. 
2 0 0 /ig/kg) (dSDJl^ 
«R«t9«JliLS:m\ 

G - C S F lii^srtoi: 

^i48ffl(l0/ig/kg) 
^^(47 2 B$[Hj (5 0, 1 0 0, 
2 0 0 /z g/k g) (Dik^Sifa- 

mmmmm&$kT(Dffim (a 

UC : % • h r ) £r#tiUU It 
^L/c 0 Semi^t hG 
-CSF (r hG-CSF) <D 

0, 5 0, 10 OSt/2 0 0 m 
g/kg "CfeSo 



THOMSON 

DERWENT 

Experimental example 3 (transpulmonary 
absorption) 

SD type|system|group male rat (250-350g) is 
been under anesthesia, and after cutting a head 
neck open, the direct human G-CSF 
preparation liquid was injected inside the 
bronchus using the syringe which exposed the 
trachea and connected the injection needle of 
26G. 

It takes blood from a caudal vein for 48 hours 
(10 micro-g/kg) or 72 hours (50,100, 200 micro- 
g/kg) after administration. The total number of 
leucocytes was measured and the change was 
observed. 

For the objective which compares 
pharmacology-use ability by the administration 
route, the similar human G-CSF preparation 
liquid was intravenously administered in the 
subcutaneous row. 

The rate of the leukocytosis in each 
administration route (based on the number of 
leucocytes before administration), the area 
under rate time of the in-blood leukocytosis 
curved (AUC:%xhr) of 48 hours (10 micro-g/kg) 
or 72 hours (50,100, 200 micro-g/kg) is 
calculated after administration. 
It compared. 

The dosage of gene recombination human 
G-CSF (rhG-CSF), It is not based on an 
administration route but they are 10, 50,100, 
and 200 micro-g/kg. 
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Table 3 

Column: Subcutaneous administration, Intravenous 
Transpulmonary administration; AUC (% x hr) of each dosage 



administration, 



itfc-TM^t FG-CSF1B 
.&Xf# ] J Jr*i/^ui/ (9) 
^ . # i) ;i>x-—'rsi'<DMt1feMl£ffi 
ftlftl&'O 0 /i g/m 1 ; 1 



[Example 1] 

It prepares by phosphoric acid buffer so that the 
final concentration of a gene recombinant 
human G-CSF and polyoxyethylene (9) lauryl 
ether may respectively be set to 500 micro-g/ml 
and 10 mg/ml. Thereby, the transnasal 
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administration and the transpulmonary 
administration pharmaceutical preparation of 
pH6.5 and the ratio osmotic pressure (pair 
physiological sodium chloride solution) 1 are 
obtained. 
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[Example 2] 

It prepares by phosphoric acid buffer so that the 
final concentration of gene recombination 
human G-CSF and polyoxyethylene (20) oleyl 
ether may respectively be set to 5 mg/ml and 10 
mg/ml. Thereby, the transnasal administration 
pharmaceutical preparation of pH6.5 and the 
ratio osmotic pressure (pair physiological 
saline) 1 is obtained. 
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[Example 3] 

It prepares by phosphoric acid buffer so that the 
final concentration of gene recombination 
human G-CSF and a polyoxyethylene (10) 
nonylphenyl ether may respectively be set to 
500 micro-g/ml and 5 mg/ml. Thereby the 
transnasal administration pharmaceutical 
preparation of pH6.5 and the ratio osmotic 
pressure (pair physiological saline) 1 is 
obtained. 
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[EFFECT OF THE INVENTION] 

The independent administration of the human 
G-CSF is carried out. Or a specific nonionic 
surfactant is compounded with human G-CSF. 
The transmucous administration agent which 
thereby has excellent absorption is obtained. 
And it administers human G-CSF for the patient 
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easily and efficiently, an effect is demonstrated 
also in the affected part and the whole body by 
this. It can use now in a wide treatment region 
depending on the adapted disease. 
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